Carcinogenic agents in cigarette smoke and the influence of nitrate on their formation.
The nitrate level of a nonfilter reference cigarette was elevated from 0.52% to 1.2, 1.8, 2.4 and 3.05%, respectively, by addition of sodium nitrate. Data from the mainstream smoke analyses of these cigarettes were compared. Yields of carbon monoxide and carbon dioxide were not significantly altered as a result of nitrate elevation. Tar, nicotine, benzo[a]pyrene (BaP) and catechol in mainstream smoke were reduced while yields of nitrogen oxides (NOx), volatile N-nitrosamines (VNA) and tobacco-specific N-nitrosamines (TSNA) were significantly increased. On the basis of previous bioassays with smoke condensates from high-nitrate cigarettes, it was expected that the cutaneous tumorigenicity of these tars would be reduced due to lower levels of BaP (and other carcinogenic PAH) and catechol. However, the total carcinogenic potential of whole smoke from high nitrate cigarettes is considered by us to be significantly increased due to the elevated yields of Nox, VNA and TSNA. The nitrosamines are regarded as a major group of carcinogens in tobacco smoke; the nitrogen oxides are the most important precursors for the endogenous formation of N-nitrosamines upon smoke inhalation. The findings of this model study support the recommendation that the nitrate content of tobacco products should be reduced.